We used nine microsatellite DNA markers to estimate genetic variation among wild and cultured populations of the sea squirt Halocynthia roretzi. The loci were polymorphic, with 6-32 alleles, and allelic richness ranged from 6.0 to 26.1 in each population. The wild and the cultured populations had similar mean heterozygosities (H O and H E ), allele numbers, and allelic richness. One cultured population with softness syndrome had a lower mean in the observed heterozygosity (H O = 0.57) and higher mean inbreeding coefficient (F IS = 0.261) than any other populations. This suggests that the loss of genetic variation in the diseased population might be due to increased inbreeding. A neighbor-joining tree and pairwise population estimates of F ST showed moderate genetic differentiation between the wild and the cultured populations. Additionally, the softness syndrome population was genetically divergent from wild populations, but it was genetically close to the cultured populations.
Introduction
The natural distribution of the solitary ascidian Halocynthia roretzi (sea squirt) is restricted essentially to the waters around Korea and Japan, where it inhabits rocky littoral surfaces. H. roretzi has received considerable attention due to its high commercial importance in Korea. The Korean aquaculture industry produced 9,300 tonnes of H. roretzi in 2007, but this decreased rapidly to less than 1,000 tonnes in 2010 (Ministry of Maritime Affairs and Fisheries, 2010); this decrease has been the result of an unexplained syndrome, which has been termed "softness syndrome". To date, the syndrome has caused the loss of more than $30 million to Korean producers.
The sea squirt are cultivated by the hanging culture method (Rho et al., 1993) : seeds from a hatchery are attached to a vertical rope that is hung from a longline, much as oysters are cultivated (Kang et al., 1980) . Hatcheries in Korea often use seeds that have been introduced from Iwate in Japan, but the details of the origins and breeding records of the introduced sea squirt are unknown. Also, large numbers of the cultured sea squirt in Korea have died from an unexplained syndrome over the last 20 years (Cho et al., 2008) . Each dying Sea Squirt shows thinning of the tunica, and the meat becomes quite soft (thus the name "softness syndrome"). To manage and improve the sustainable production of this sea squirt resource in Korea, it is vital to identify the causative factors responsible for the Turon, 2006). To date, no genetic study in H. roretzi by molecular markers has been reported. In the present study, we investigated genetic variability between the wild and the cultured populations of H. roretzi collected in Korea and Japan by analyzing nine microsatellite loci.
Materials and Methods

Samples and DNA extraction
In 2006 and 2007, sea squirt were collected from two wild populations at Samcheok (abbreviated as SAMW) and Tongyeong (TOYW), Korea, respectively, and three cultured populations: a population from Tongyeong (TOYC), a population from Tongyeong with softness syndrome (SOFT), and a population from Iwate, Japan (IWTC) (Table 1, Fig. 1 ). The softness syndrome.
A major concern has been focused on genetic changes within cultured populations may threaten the integrity of wild populations (Allendorf and Ryman, 1987) . Cultivation to enhance the stock has also been identified as one of the factors responsible for the depletion of wild populations, due to inbreeding, competition, and the spread of disease (Allendorf and Phelps, 1980) . Furthermore, genetic variation is beneficial and important for the long-term survival of natural populations, because variation can provide the population with the ability to adapt to changing environmental conditions (Frankel and Soulé, 1981 ) .
Genetic variation within and between populations provides a potential resource for future adaptations (Hurt and Hedrick, 2004) . In recent years, molecular markers have been used to observe the genetic variation in sea squirt populations to study phylogeography and population genetics (e.g., Ben-Shlomo et al., 2001 , 2006 Tarjuelo et al., 2004; López-Legentil and 
